Purpose This pilot study aimed to obtain feedback on the feasibility, safety and acceptability of a psychosexual rehabilitation booklet developed for women undergoing pelvic radiation therapy (PRT) and to explore women's sexual, informational and supportive care needs post-PRT rehabilitation.
Introduction
A common adjuvant treatment for women with gynaecological and anorectal cancer is pelvic radiation therapy (PRT). Both external beam PRT and vault brachytherapy can result in debilitating acute and late effects, including physical side-effects affecting the bowel (obstruction, stricture, fistulae and perforation), urinary system (haematuria, urethral stenosis and vesicovaginal fistulae) and vagina (dryness, fibrosis, stenosis and agglutination). 1, 2 Approximately half of gynaecological cancer patients report on-going sexual morbidity following PRT, 1, 3, 4 with women reporting this as a major cause of distress to them 5 with this morbidity commonly accompanied by depression and anxiety 6 and poor quality of life. 7 In female rectal patients, 62% report sexual dysfunction and morbidity post-treatment, with preoperative radiotherapy representing the only significant risk factor. 8 Overall, there is a paucity of studies and underreporting of sexual side-effects, particularly in women with anorectal cancer. 9 Thus, both gynaecological and female anorectal patients report chronic and distressing posttreatment physical and psychosexual sideeffects, which persist long after other areas of life have returned to normal. [10] [11] [12] Despite this, female sexual morbidity post-PRT remains a neglected aspect of follow-up clinical care. 11, 12 Vaginal stenosis, in particular, is a wellrecognized pelvic radiation complication in women receiving PRT. 13, 14 After radiation treatment to the pelvic area, scar tissue begins to form in the vagina with the tissue becoming less elastic and dry, resulting in adhesion formations. Adhesions are bands of scarlike tissue that form between two surfaces inside the body and cause them to stick together. Over time as a part of the healing process, the body will either break down the adhesion and replace it with normal tissue, or form a permanent adhesion. 15, 16 The use of vaginal dilators is recommended to prevent adhesions progression to fibrosis and stenosis of the vagina, especially during the first year after completion of radiotherapy in order to maintain vaginal patency (UK guidelines).
If the adhesions are not broken down on a regular basis, contractions, shortening, narrowing and for some women complete obliteration of the vagina may develop. 15 There is some evidence that vaginal stenosis can be minimized or prevented with appropriate interventions such as the use of vaginal dilators. 14, 17, 18 Compliance with dilator use has been associated with increasing vaginal comfort and control of pelvic floor muscles, 20 and preserving overall vaginal health and sexual function. 17, 18, 21, 22 Dilator use compliance also enables adequate pelvic examinations to monitor for any recurring changes in vaginal tissue, an important element of cancer surveillance. 17, 18, 20, 22 However, there remains a lack of good-quality evidence for the use of vaginal dilators. 19 This may simply reflect inadequate evidence base due to a lack of prospective, controlled, longitudinal studies explicitly exploring the efficacy and safety of vaginal dilators. 19 Despite the aforementioned issues, the use of vaginal dilators is recommended as standard practice once the acute inflammatory phase has settled (i.e. about 6 weeks post-PRT) 17 by The
American Cancer Society 23 and The UK National Forum of Gynaecological Oncology Nurses. 24 The lack of validated resources for sexual rehabilitation post-cancer treatment and costeffective ways of providing them is a significant problem, 22 considering over 80% of women with gynaecological cancer report wanting detailed information about their disease, its treatment and self-care strategies. 25, 26 Tailored information provision about potential side-effects and effective self-care in gynaecological cancer has been linked to better coping with side-effects, better compliance with post-radiation rehabilitation, less fear about sexual intercourse and less relationship disruption. 25 Despite these benefits, the provision of dilators and dilator use information is often inadequate, and practices currently vary within and between treatment centres, resulting in suboptimal compliance with this potentially beneficial rehabilitation aid. 25, 27 Commonly cited barriers to dilator use include uncer- Doctors are often uncomfortable discussing post-treatment sexual adjustment, and may incorrectly assume that women have a comprehensive understanding of female reproductive anatomy. 25 Discussing sexual adjustment can also be difficult with sexual concerns often unvoiced by patients, 14 particularly by older women, couples and those with cultural or religious constraints. 25, 31 Overall, it is likely that patients and health-care professionals would benefit from resources to facilitate information provision regarding sexual adjustment, potentially increasing uptake of interventions with clinical import and improving quality of life for gynaecological and anorectal cancer survivors. The current study aimed to investigate the feasibility, safety and acceptability of providing women undergoing PRT for gynaecological or anorectal cancer with a psycho-educational booklet, to improve information delivery about: 1. Radiation-induced side-effects potentially affecting post-treatment sexual functioning, and 2. Rehabilitation options and evidence-based self-care strategies, such as the use of vaginal dilators, to prevent/minimize vaginal changes.
Women's views about rehabilitation informational needs following PRT and post-treatment sexual adjustment were also explored.
Methods and materials

Participants
Women treated for definitive or adjuvant PRT (i.e. not palliative treatment) at a tertiary cancer centre were approached to participate in the study. Eligible women were identified by clinicians either from the clinic database or at their follow-up clinic visit and invited to participate via post or in person. Eligibility criteria stipulated that women: had undergone PRT for gynaecological cancer or anorectal cancer; were less than 5 years post-treatment; had been given dilators; were 18 years or more of age; were English speaking; and had no concurrent psychiatric or cognitive disability (screened by recruiters/clinicians). Ethics approval for the study was obtained from the relevant area health service human research ethics committee.
Booklet
The content of the PRT booklet was based on a comprehensive literature review and existing general information resources, for example, Australian Cancer Council booklets on radiation/sexuality and cancer/women's pelvic region cancers.
Standardized principles for the development of patient resources, namely C.R.E.D.I.B.L.E. Criteria, 32 were used to guide the booklet development. Drafts of the booklet were reviewed using an iterative process involving discussion between the research team, three consumer representatives and health professionals working in this area at three major tertiary hospitals, including doctors (radiation oncologists and gynaecological oncologists), specialist cancer nurses, a physiotherapist and a clinical psychologist. The final booklet content is presented in Table 1 
Procedure
Each participant was provided with the study pack containing an invitation letter from a doctor/nurse and the researchers, a consent form, an information sheet, the booklet, a study questionnaire and a reply-paid envelope. Completed questionnaires and signed consent forms were returned within 2 weeks of receipt. Following this, 45-to 60-min semi-structured telephone interview was conducted with each participant to obtain feedback about the booklet format, content, clarity, usefulness, section relevance and improvement as well as vaginal changes, sexual adjustment and informational needs post-PRT.
Measures
The study questionnaires included the following standardized measures (HADS, IES-R), employed to characterize the psychological status of the sample. Two additional scales, specifically designed for the study, assessed participants' understanding (Knowledge scale) and acceptability of the booklet content and format (Feedback scale), to inform the next stage involving a randomized controlled trial of the booklet. The psychological status of the sample was assessed using the validated 14-item Hospital Anxiety and Depression Scale (HADS) 33 measuring anxiety (seven items) and depression (seven items) among physically ill patients. High scores reflect high levels of anxiety or depression symptoms. Levels of subjective distress/post-traumatic stress were assessed using the Impact of Event Scale-Revised (IES-R). 34 The IES-R has 22
items measuring intrusion, avoidance and hyperarousal. High scores reflect high levels of posttraumatic stress symptoms. The 15-item Knowledge Scale, specifically designed for the study, assessed women's knowledge and understanding of the booklet content (e.g. post-PRT sexual side-effects, potential rehabilitation options). Response options were true/false or 'don't know'. A total score (0-15) is calculated by summing items, with high scores reflecting good understanding of the booklet content.
The 19-item Feedback Scale, also specifically designed for the study, was used to elicit views on the format and content of the booklet (e.g. confidence in using and awareness of the potential importance of using rehabilitation strategies). The Feedback scale was based on a similar scale used in previous pilot study evaluating an acceptability of a communication resource, namely a decision aid. 35 Response options were on a 5-point Likert scale, ranging from 'Strongly Disagree' to 'Strongly agree' with a 'Not sure' option. High scores reflect positive feedback on the format, content and utility of the booklet. Demographic and clinical information was also collected, including age, relationship status, education, occupation (see Table 2 ).
Data analysis
A standard content analysis, a method of categorizing information based on frequency of occurrence, was employed to analyse the interview data. 36 The initial coding scheme was 
Results
Of the 66 women invited to participate, 20 (30%) responded. The panel of experts deemed that a theoretical saturation was reached with the current sample as no new themes were emerging. 37 Therefore, no further invitations were required to be sent out to participants. The final sample characteristics are presented in Table 2 . The average age at the time of the study was 55 years, just over half (55%) were married and almost half (45%) had a university education.
Psychological characteristics
On the HADS, most women (n = 16) fell within the normal range (0-7 out of 21). Two women scored in the subclinical (8-10 out of 21) and two in the clinical (11-21) range for anxiety and two women fell in the subclinical range for depression (8-10 out of 21). On the IES-R, again most women reported normal symptom levels (n = 18, where normal = 0-8.5 out of 88), and two women reported clinical (>33 where high symptom levels = 19-88) levels of posttraumatic stress symptoms. 38 Knowledge/Understanding of the booklet content
All women answered 8 of 15 or more items correctly on the Knowledge Scale, with a median score of 13/15, indicating good overall understanding of the booklet content (see Table 3 ). The least understood item regarded vaginal dilator care, with only 12 patients answering this item correctly.
The format and utility of the booklet: quantitative results
All of the women (100%) found the booklet format easy to read and understand. The booklet was found to be helpful (85%) and useful (80%) by the majority of women (Table 4) .
Booklet feedback: qualitative results
Women endorsed the importance of receiving information about post-treatment sexual adjustment and gave strongly positive feedback about the content, format and utility of the booklet. In particular, the booklet was valued for breaking down the sexuality taboo. Specific feedback was categorized into the following themes: (i) experiences of silence regarding sexual health in care and need for information resources, (ii) booklet validating sexuality, (iii) booklet useful 
100
All vaginal changes from pelvic radiation therapy will happen in the first few months after treatment (F) 13 65 It is advised that you use lubricant when using the dilator (T) 20 100 Dilators require special procedures to keep them hygienically sterilized after each use (F) 12 60
Note: T = true; F = false throughout the cancer journey, and (iv) booklet rehabilitation strategies acceptability.
Experiences of silence regarding sexual health in care and need for information resources Women emphasized experiencing distressing vaginal changes and sexual difficulties following PRT, and the importance sex had in their lives. Some felt they were failing their partner. Despite this, many women reported their experience of care and the provision of information concerning sexuality and the use of dilators had not been optimal. They had a perception that their healthcare team were uncomfortable raising issues about sexuality, describing it as something hidden, avoided and ignored.
I couldn't talk about sexual issues, felt with the (male) doctor this is woman's stuff -talk to a woman was the prevailing idea. Vaginal changes did not enter into these conversations. I had a feeling of failure, shortcomings, that I was not delivering for my partner. (ID D109) Many were unsure as to whether it was their doctors' role to discuss sexual matters and vaginal changes.
. . .due to some physical and emotional circumstances, my sexual activity since surgery/treatment is not the same . . .I find this very regrettable. My doctor was fantastic but I got the general gist after radiotherapy that the less is said (about sexual issues) the better . . . It was frustrating. It's important to validate sexuality issues and to know I'm not alone. (ID D109) . . .the dilator situation is all very much hidden and not discussed much, sometimes male doctors do not like to discuss much. .
. (ID D112)
Women expressed a strong need for resources such as the study booklet to validate and to overcome their difficulties with sexual and vaginal changes. The majority of anorectal cancer patients reported being comforted by having a booklet specific to them, which addressed sexuality, with additional significance for those with anal cancer, reflecting the stigma they could feel about these issues.
I felt that I had little support on my journey with anal cancer, there was no booklet for me, I was so relieved to see this -it was so comforting and empowering that my sexual life was being addressed. . .. You're so desperate, because with anal cancer you don't fit into other categories and so much is linked with the HPV virus. Both anal cancer and talking about sexual issues have seemed like taboo subjects. (ID  C031) Even before opening the booklet it was great, just the fact that there is a booklet on this. I felt informed and comfortable that the information was there. (ID D109)
Booklet validating sexuality Many women found the booklet validated their sexual concerns and felt that information on sexual issues was highly beneficial. . . .the booklet gave me confidence to resume sexual activity. Giving me information helped me to take control, confidence to go for it. Information is power -let's give it a go. It made me feel confident to have sex. (ID C031) . . .If you follow (information in the booklet) it will help you afterwards. I felt conveyer-belted -had a sense of powerlessness -knowledge is powergives you more control in the process. Women were asked to comment on specific sections of the booklet, with most finding the female anatomy diagrams and sexual side-effects information acceptable and helpful as educational tools, validating their experience and providing permission to discuss their needs. Booklet useful throughout the cancer journey Most women strongly felt that they would have liked to have had the booklet at the time of their treatment to address any concerns they had.
. . .I thought (the booklet) was great; though wish I'd had it at the beginning of the (treatment) process. I was concerned early on about the effects of radiation, narrowing and tightening and menopause. . . My sex life was an important consideration for me. (ID C033) Furthermore, the booklet was helpful even after an extended period post-treatment which is in line with research and clinical evidence that side-effects can present years post-treatment.
I have recovered (from gynaecological cancer) about 5 years now and I still found some of the information useful. (ID D112) In addition, the resource was found useful across different age ranges, varying needs and for partners and family.
I'm 82 so all does not apply but does in a way. I found it very good. . . it was not embarrassing.. Booklet rehabilitation strategies acceptability Another important section and main focus of the resource was on 'Rehabilitation strategies' (e.g. the use of dilators, lubricants). Women noted the profound distress they experienced with treatment-related vaginal changes. They felt the booklet provided helpful options on how dilator use may improve their rehabilitation and persevering with this during difficult phases post-treatment. I thought that the stuff on (vaginal) scar tissue was useful. I hadn't had that described to me in detail before. I found it upsetting that it hadn't been explained and that it could be a permanent problem. This was probably the most useful part of the whole book for me. It would have been good to know this from the beginning. (ID Q047) . . .sexually during and after (your) vagina becomes less flexible at the size of it, you really do feel a difference, I felt so traumatised by invasiveness of the brachytherapy, the booklet shows how dilators are important for optimal vaginal health. (ID C009) I found the information on the brands of lubricants was really helpful . . .it was helpful to include some information about how to keep dilators clean, where to store them to keep them dry. (ID D104) Some suggested improvements incorporated into a revised booklet were clarifying that this is a psychosexual resource in response, to, for instance, this comment: I felt somewhat alienated by the dominance of sexuality -uterine cancer and good health is a woman's primary concern I feel. (ID ROC10) The revised booklet clarified the content relevance to those not in a sexual relationship, due to the clinical importance of maintaining a healthy vagina, although most women indicated that the booklet conveyed this.
The importance of using vaginal dilators . . .I was not really aware of this because I'm not in a sexual relationship. You really need to look after your vaginal health for yourself. (ID C042)
Discussion
This study piloted a psychosexual rehabilitation information booklet for women post-pelvic radiation therapy (PRT) for gynaecological or anorectal cancer. The pilot revealed no safety issues, and the booklet was found to be acceptable and helpful. Evidence of the booklet's feasibility came from its successful delivery to patients targeted by the booklet during the pilot. The booklet was revised based on participants' interview and quantitative (Knowledge and Feedback scales) responses. The need for this specific psycho-educational resource was strongly expressed by the majority of women in the study. Importantly, the booklet was found to be helpful even after many years post-treatment, which is in line with research and clinical evidence that PRT side-effects and unmet psychosexual needs are evident years following treatment. [10] [11] [12] The qualitative findings revealed many unmet needs for women with regard to the physical and psychosexual effects post-PRT. Women emphasized distressing vaginal changes and sexual difficulties following treatment, and the importance sex had in their lives. Some felt they were failing their partner. Importantly, many women felt their sexual concerns and need for sexual side-effects information were not validated by the health-care team, and that generally, sex was a hidden and avoided topic.
These findings are consistent with other studies where many health-care professionals reported not discussing sexual function with gynaecological cancer patients, citing a lack of knowledge, embarrassment and insufficient resources to provide support as the main barriers. 26, 39 Likewise, 50% of surveyed gynaecological cancer patients reported receiving little or no information on sexuality and cancer, while 60% wanted more information. 26 In a similar vein, the NSW Cancer Institute 40 in Australia found the two largest areas of failure of care for outpatients are 'not receiving enough information about possible changes in sexual activity' and 'not receiving enough information about possible changes in relationship with spouse or partner'.
Many women in the current study wanted information about sexual difficulties, to discuss their concerns, play a role and have a choice in their long-term recovery and health, but found it difficult to raise sexual changes with their doctors, out of not knowing if it was their role. These findings mirrored those of others for both gynaecological and anorectal cancer patients. 22, [25] [26] [27] 39 Women felt that the study booklet would facilitate communication about these issues. Furthermore, knowing about the clinical importance of using dilators, which may enable adequate pelvic examinations to detect recurrence, was helpful in overcoming barriers persevering with using dilators, whether sexually active or not. Many women wished they had known about the vaginal changes/sexual side-effects and potential rehabilitation strategies at the time of their treatment, feeling it may have reduced their post-treatment vaginal changes and sexual difficulties. They felt their fears may have been reduced or eliminated, as opposed to suffering in silence and distress -believing it was important to break the 'sounds of silence. . .' [26, p. 238] . This suggests that the booklet should ideally be made available to women before, or early on in their treatment so that they can anticipate and, with their partners, better prepare themselves psychologically for post-treatment rehabilitation. The booklet was well received and not reported to be distressing by the majority of women. Anecdotally, the health-care professionals whom we consulted and those who participated in the pilot expressed a strong desire for the booklet to become available for their patients.
Limitations and future research
The low response rate for this study reinforces that sexual issues, vaginal changes and dilator use are difficult to discuss. 28, 29 Another contributing factor may have been the time since treatment (up to 5 years) given that this was a retrospective study. Women with more conservative sexual attitudes and those who did not experience adverse sideeffects may have been less likely to participate. Conversely, it is likely that only those participants interested in and comfortable in discussing their sexuality/sexual health took part in the study, which is a potential source of bias. It is also possible that the present study findings do not reflect the views of women who had received only minimal prior clinical communication about sexuality, given that only women who had been given a dilator were included. Finally, participants were all recruited from the same treatment centre, were English speaking and generally welleducated; thus, these findings may not generalize to other treatment settings with different patient populations. The use of vaginal dilators as rehabilitation aids post-PRT is deemed unsuitable by some clinicians and in certain regions of the world. This stems in part from insufficient goodquality evidence on the efficacy of vaginal dilation in preventing/minimizing PRT-related late effects or quality-of-life outcomes, 41, 42 as well as suggestion that routine dilation during or immediately after PRT may increase the risk of genital tract fistula, 17 a rare complication which may occur even when dilators are not used. 41, 42 Thus, further research is needed to provide higher level evidence for dilator use in addressing PRT-related psychosexual and physical side-effects. 14, 17, 27 In addition, identifying the optimal time, context and strategy to convey sensitive information is still a challenge within supportive care in PRT practice. 21 This has been an area identified for further research, so too has the relationship between written materials and clinical discussions. 22, [25] [26] [27] 38, 42 
Conclusion
This study addresses a previously neglected but important component of post-treatment care for women undergoing PRT for gynaecological and anorectal cancer by obtaining feedback on a novel and much-needed psychosexual recovery/ rehabilitation information booklet. Findings have highlighted a need for sexual health communication training for clinicians who treat this population so that they can initiate conversations about vaginal and sexual health in an informed and comfortable manner. An online evidence-based, interactive communication skills module has been recently developed in Australia, 43 with the aim to improve health professionals' skills and confidence in providing effective psychosexual care to women affected by gynaecological cancer, and their partners (see http://modules.cancerlearning.gov.au/psgc/). The current findings also underscore the need for further interventions to address the emotional aspects of treatment and its potential impact on intimate relationships for these women. Overall, the current study provides strong support for the provision of this psychosexual resource to better support women's rehabilitation post-PRT. The booklet has been revised based on the feedback from study participants and also current Cochrane review findings. 19 Given the high levels of acceptability of the booklet, its effectiveness is currently being evaluated in a randomized controlled trial. If shown to be effective, this relatively simple psychoeducational intervention is potentially transferable to a range of PRT treatment settings. and reviewing the booklet. Our thanks also extend to Professor Chris Milross, Dr Joanne Toohey and Ms Carol Kwong who supported and assisted us in conducting this study at Royal Prince Alfred Hospital and Ms Susan Thorpe for her research assistance.
